Regulation of serum insulin-like growth factor-I (IGF-I) and IGF binding proteins during rat pregnancy.
Serum concentrations of insulin-like growth factor-I (IGF-I) in rats are reduced dramatically in the latter half of pregnancy, decreasing from 1758 +/- 356 ng/ml at 12 days of pregnancy (mean +/- SD) to 761 +/- 192 ng/ml at 15 days. After parturition, IGF-I increases to nonpregnant values in 4 days. Using ligand blotting, we have demonstrated that most of the serum IGF binding proteins (IGFBPs) are concurrently reduced during pregnancy. IGFBP-3, the predominant IGFBP in nonpregnant serum, is reduced to 1.3% of nonpregnant values by 21 days of pregnancy and begins to rise within 1 h postpartum (PP). The sera of 21-day pregnant (but not nonpregnant) rats degrade IGFBP-3 in vitro, and this degradation is prevented by the protease inhibitor antipain. Decreased serum IGF-I concentrations during pregnancy, therefore, may result from reduced IGFBP-3 concentrations causing increased IGF-I clearance. In addition, steady state IGF-I mRNA and peptide levels in liver are decreased in 21-day pregnant rats (37% and 42% of 4 day PP levels, respectively), suggesting that decreased synthesis of IGF-I may also lead to lower serum IGF-I concentrations. After bolus injection, [125I]IGF-I is cleared from the serum of pregnant rats nearly 5 times faster than that of 4 day PP rats (1.21 vs. 0.25 ml/min/kg, respectively). Urinary clearance is relatively insignificant (less than 4%), and [125I]IGF-I does not cross the placenta. The intermediate distribution phase of IGF-I is slower in pregnant rats than in PP rats (t1/2 alpha, 17.1 vs. 5.4 min), whereas the terminal elimination of IGF-I is twice as fast (t1/2 beta, 228.1 vs. 106.4 min). The prolonged IGF-I distribution phase in the pregnant rats may result from decreased concentrations of 34,000 and 30,000 mol wt IGFBPs, which may transport IGF-I to tissues. The faster serum elimination half-life may result from diminished IGFBP-3, leading to greater IGF-I availability to tissues in pregnancy.